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(57)Abstract 

PURPOSE: To enable color display with a simple 
structure by filling a light emitting layer in holes which 
are formed on an insulating, shadow mask and are 
arranged at prescribed intervals, and using a material to 
present at least two kinds of different light emitting 
colors as the light emitting layer. 

CONSTITUTION: In a transparent board 11, transparent 
electrodes 12 are arranged at prescribed intervals in a 
prescribed width on one surface. An insulating shadow 
mask layer 1 3 is formed on these electrodes 1 2 and the 
board 1 1 on which the electrodes 1 2 are not formed. In 
this mask layer 13, a large number of holes 14 are 
formed in the electrodes 12, and the holes 14 are 
arranged so that a large number of rows are formed in 
the orthogonal direction to the electrodes 12. A red light 
emitting layer 15a, a green light emitting layer 15b and a 
blue light emitting layer 15c of these holes 14 are 
formed of an organic light emitting layer, and are filled. 
The light emitting layers 1 5a to 1 5c are repeatedly 
arranged in the same order with every color along a row of the electrodes 12. A back plate 16 is 
arranged orthogonally to the electrodes 12, and since a width of the light emitting layers 15a to 
15c is arranged smaller than a width of the electrodes 12 or 16, mutual contact can be 
prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A transparence substrate and two or more transparent electrodes formed in the field of one of 
these towards the one direction, The insulating shadow mask layer which is formed on this transparent 
electrode and said transparence substrate, and sets predetermined spacing on this transparent electrode, and 
comes to form many holes, Electroluminescence devices characterized by including the luminescent 
material with which it comes to provide two or more back plates formed towards the direction which is 
formed on the luminous layer with which it filled up in the aforementioned hole, and this luminous layer, 
and intersects perpendicularly with said transparent electrode, and said luminous layer presents at least two 
kinds of different luminescent color. 

[Claim 2] To the transparent electrode side of the transparence substrate which has two or more transparent 
electrodes formed in one field towards the one direction The process which forms an insulating shadow 
mask layer with the hole which predetermined spacing is set [ hole ] in each die-length direction of this 
transparent electrode, and makes this transparent electrode expose to it, The first luminous layer which 
presents the predetermined luminescent color in the aforementioned hole on the transparent electrode group 
of this first by the electrochemistry method, using the first transparent electrode group of said transparent 
electrodes as an operation pole is formed. Subsequently The process which forms the second luminous layer 
which presents the different luminescent color from the first luminous layer inside, and this luminous layer 
are covered, the second different transparent electrode group from said first transparent electrode group 
among transparent electrodes other than said first transparent electrode group ~ as an operation pole — using 
— an electrochemistry method — this — said hole on the second transparent electrode group — The 
manufacture approach of the electroluminescence devices characterized by providing the process which 
forms two or more back plates towards the direction which intersects perpendicularly with said transparent 
electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electroluminescence devices and its manufacture 

approach of color display. 

[0002] 

[Description of the Prior Art] As electroluminescence devices generally called an electro RUMINNE sense 
component (EL element), the thing of structure as shown, for example in drawing 9 is known 
conventionally. In drawing 9 , signs 1 are electroluminescence devices. These electroluminescence devices 1 
Strip transparent electrode 3 -- which consists of ITO etc. on the transparence substrate 2 is formed in 
parallel. This transparent electrode 3 -- It is the thing of the matrix structure where the single luminous layer 
4 was formed using approaches, such as vacuum evaporations coating, and printing, a top and on the 
exposed surface of the transparence substrate 2, and strip back plate 5 - was further formed on it as it 
intersected perpendicularly with said transparent electrode 3 --. By the way, in such electroluminescence 
devices 1, since the luminous layer 4 was formed in the shape of a sheet with the single ingredient, only the 
display in monochrome was obtained but there was dissatisfaction that color display by multiple color could 
not be performed. 

[0003] Moreover, as what was color-display-ized in order to cancel said dissatisfaction in such 
electroluminescence devices 1, the electroluminescence devices 6 as shown, for example in drawing 10 are 
proposed. It sets to the electroluminescence devices 1 shown in drawing 1 0 , and these electroluminescence 
devices 6 are the transparence substrate 2 and a transparent electrode 3. -- A light filter 7 is formed in 
between, here, what contained the spectrum in three primary colors as a light filter 7 is used, and when it 
comes out further and cannot respond to this, what consisted of a bilayer or three layers is used 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the electroluminescence devices 6 of a configuration 
of having been shown in drawing 10 From not being on the transparence substrate 2 and forming transparent 
electrode 3 - on a light filter 7 according to problems, such as an angle of visibility There is a problem that 
the process itself will become complicated when a manufacture process differs from what was shown in 
drawing _9 greatly and it forms a light filter 7 especially by two or more layers. Furthermore, luminescent 
material also has the problem that the class (construction material) will be limited on the need of making a 
light filter corresponding, and the problem that the reinforcement of the transmitted light can weaken with a 
light filter. 

[0005] This invention was made in view of said situation, and the place made into the object is to offer the 
electroluminescence devices and its manufacture approach of color display of the simple structure which 
does not complicate a manufacture process. 
[0006] 

[Means for Solving the Problem] In the electroluminescence devices according to claim 1 in this invention 
A transparence substrate and two or more transparent electrodes formed in the field of one of these towards 
the one direction, The insulating shadow mask layer which is formed on this transparent electrode and said 
transparence substrate, and sets predetermined spacing on this transparent electrode, and comes to form 
many holes, It made into the solution means of said technical problem to include the luminescent material 
with which it comes to provide two or more back plates formed towards the direction which is formed on 
the luminous layer with which it filled up in the aforementioned hole, and this luminous layer, and intersects 
perpendicularly with said transparent electrode, and said luminous layer presents at least two kinds of 
different luminescent color. 
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[0007] By the manufacture approach of electroluminescence devices according to claim 2 To the transparent 
electrode side of the transparence substrate which has two or more transparent electrodes formed in one field 
towards the one direction The process which forms an insulating shadow mask layer with the hole which 
predetermined spacing is set [ hole ] in each die-length direction of this transparent electrode, and makes this 
transparent electrode expose to it, The first luminous layer which presents the predetermined luminescent 
color in the aforementioned hole on the transparent electrode group of this first by the electrochemistry 
method, using the first transparent electrode group of said transparent electrodes as an operation pole is 
formed. Subsequently The process which forms the second luminous layer which presents the different 
luminescent color from the first luminous layer inside, and this luminous layer are covered, the second 
different transparent electrode group from said first transparent electrode group among transparent 
electrodes other than said first transparent electrode group — as an operation pole — using ~ an 
electrochemistry method — this — said hole on the second transparent electrode group — It made into the 
solution means of said technical problem to provide the process which forms two or more back plates 
towards the direction which intersects perpendicularly with said transparent electrode. 
[0008] 

[Function] According to the electroluminescence devices according to claim 1, become the simple structure 
near the electroluminescence devices of the conventional monochromatic specification from having formed 
the luminous layer of each color between the transparent electrode and the back plate, therefore it becomes 
unnecessary to change the conventional manufacture processes — a transparent electrode can be formed on a 
transparence substrate — a lot, and the manufacture process is simplified. Moreover, since the luminous 
layer is formed in the hole of an insulating shadow mask layer, when this luminous layer was divided by the 
shadow mask layer, the effect of a cross talk decreases. 

[0009] a shadow mask layer with [ production of a luminous layer is attained by the activity of 
comparatively simple equipment from producing a luminous layer by the electrochemistry method 
according to the manufacture approach of electroluminescence devices according to claim 2, and ] a hole to 
the predetermined location on a transparent electrode ~ forming — this hole — since the luminous layer was 
formed inside, there is no futility and it becomes possible to form a luminous layer only in the part for which 
it asks. 
[0010] 

[Example] Drawing 1 is drawing showing one example at the time of applying the electroluminescence 
devices of this invention to the electroluminescence devices for a matric scalar display which consist of an 
EL display device, in this drawing, signs 10 are electroluminescence devices and 1 1 is a transparence 
substrate. The transparence substrate 1 1 consists of transparent materials, such as glass, plastics, and a 
plastic film, and the transparent electrode 12 formed in the field of one of these at the strip is arranged at two 
or more parallel. It consists of ITO etc., and it is formed by predetermined width of face, and transparent 
electrode 12 - sets predetermined spacing, and is arranged. In addition, these transparent electrode 12 - is 
divided into the third transparent electrode which consists of transparent electrode 12 — other than second 
transparent electrode group 12b of transparent electrode 12 — other than first transparent electrode group 
12a arranged every two so that it may mention later, and this first transparent electrode group 12a arranged 
inner every two, and transparent electrode group 12a of these first and second transparent electrode group 
12b. 

[001 1] These transparent electrodes 12 — The insulating shadow mask layer 13 is formed on the 
transparence substrate 1 1 with which top and this transparent electrode 12 — is not formed. In this shadow 
mask layer 13, it is said transparent electrode 12. -- Much hole 14 ~ is formed upwards. These hole 14 - is a 
transparent electrode 12. ~ It is arranged so that predetermined spacing might be set, it might be formed in 
the top and many trains may be formed towards intersecting perpendicularly with transparent electrode 12 ~ 
. Moreover, restoration formation of red luminous layer 15a, green luminous layer 15b, or blue luminous 
layer 15c is carried out at these hole 14 ~ at each. 

[0012] Red luminous layer 15a, green luminous layer 15b, and blue luminous layer 15c are what was 
formed of the organic substance luminous layer, respectively. Specifically Pori, such as Pori (3-n-hexyl 
thiophene) (alkyl thiophene), And phenylenevinylene, thienylene vinylene, a pyrrole, an aniline, To 
conductive polymers, such as a polymerization object of derivatives, such as a fluorene, a coumarin system 
(green - yellow), Addition distribution is carried out suitably and fluorochromes, such as a perylene system 
(red), an oxazole system (green - yellow)* an oxazine system, a naphthalene system (blue), and a quinolone 
system, were made to correspond by each color. 

[0013] Moreover, these red luminous layer 15a, green luminous layer 15b, and blue luminous layer 15c For 
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the thing of each color, at one transparent electrode group and this example, red luminous layer 15a is the 
hole 14 on first transparent electrode group 12a. - It is formed inside. Green luminous layer 15b is the hole 
14 on second transparent electrode group 12b. - It is formed inside and blue luminous layer 15c is the hole 
14 on third transparent electrode group 12c. -- It is formed inside. And each luminous layers 15a and 15b 
and 1 5c-- are altogether constituted from same color by such configuration on the same transparent 
electrode, and the luminous layers 15a and 15b of these three colors and 15c- have become the thing of 
transparent electrode 12 - repeatedly arranged along with the list at the same order foreword for every color 
by it. 

[0014] And these shadow mask layer 14 and each luminous layers 15a, 15b, and 15c Up, these luminous 
layers 15a and 15b and 15c~ are intersected perpendicularly with a bonnet and said transparent electrode 12 
--, and it turns the formation arrangement of strip back plate 16 Here, each luminous layers 15a, 15b, and 
15c have the structure of preventing the effect of a cross talk certainly so that he may try not to be contacted 
with the transparent electrode 12 or back plate 16 with which each width of face is formed more narrowly 
than the width of face of a transparent electrode 12 and a back plate 16, and adjoins and it mav mention 
later. <r. y 

[0015] In order to manufacture the electroluminescence devices 10 of such a configuration, first, the 
transparence substrate 1 1 which formed transparent electrode film, such as ITO, beforehand by vacuum 
deposition, a spatter, etc. is prepared, this transparent electrode film is patternized so that it may be a strip 
and each may become parallel by etching etc., and as shown in drawing 2 , transparent electrode 12 — is 
formed on the transparence substrate 1 1 . 

[0016] Next, while forming the insulating shadow mask layer 13 in the side in which transparent electrode 
12 - of the transparence substrate 1 1 was formed, by print processes, the applying method (a spin coat 
method, the roll coat method), the laminating method, etc., as photolithography shows to drawing 3 , it is a 
transparent electrode 12. ~ It is a transparent electrode 12 so that a predetermined location may be exposed. 
- Predetermined spacing is opened upwards and hole 14 — is formed in it. Moreover, hole 14 ~ The shadow 
mask layer 13 of the end section of the transparence substrate 1 1 is removed to formation and coincidence, 
and the electrode fetch section 1 7 (refer to drawing 4 ) is formed in them. 

[0017] Subsequently, by performing electrolytic polymerization in polymerization liquid 18a for forming 
red luminous layer 15a, using first transparent electrode group 12a which consists of a transparent electrode 
of transparent electrode 12 — arranged every two inside as an operation pole, as shown in drawing 4 , as 
shown in drawing 5 , it is the hole 14 on first transparent electrode group 12a. - Red luminous layer 15a-- is 
formed inside, respectively. 

[0018] Electrolytic polymerization is performed within the polymerization tank 19 which filled 
polymerization liquid 18a as shown in drawing 4 . Polymerization liquid 18a used at this time is for forming 
red luminous layer 15a, and comes to dissolve a monomer, and the coloring matter and the electrolyte for 
forming a conductive polymer in solvents, such as water, propylene carbonate, an acetonitrile, dimethyl 
sulfoxide, dimethylformamide, and a sulfolane. As a monomer, specifically Alkyl thiophenes, such as a 3-n- 
hexyl thiophene, A kind of conductive polymers, such as phenylenevinylene, thienylene vinylene, a pyrrole, 
an aniline, and a fiuorene, and the derivative of those or two or more sorts are used. As coloring matter, a 
coumarin system, a perylene system, an oxazole system, an oxazine system, Fluorochromes, such as a ' 
naphthalene system and a quinolone system, and the derivative of those, a kind chosen in order to form red 
among the coloring matter of a cation system and an anion system further, or two or more sorts are used, and 
a kind of a salt proper as an electrolyte, an acid, and a base or two or more sorts are used. 
[0019] And in order to perform electrolytic polymerization in such polymerization liquid 18a, transparent 
electrode 12 ~ which exposed the transparence substrate 1 1 which formed pore 14 - first in the electrode 
fetch section 17 is connected to a power source 20, it is immersed into polymerization liquid 18a, and the 
counter electrode 21 and the reference pole 22 which were further connected to the power source 20 are 
immersed into polymerization liquid 18a, respectively. In addition, of course about the electrode fetch 
section 17, it is made not to be immersed into polymerization liquid 18a. Subsequently, it is the hole 14 on 
first transparent electrode group 12a by impressing a predetermined electrical potential difference between 
first transparent electrode group 12a which turns on a power source 20 and functions as an operation pole of 
the transparence substrate 1 1, and a counter electrode 21. - As it deposits inside and the polymerization film 
is shown in it at drawing 5 , respectively, red luminous layer 15a- is formed. 

[0020] And after forming red luminous layer 15a~ in this way, take out the transparence substrate 1 1 from 
polymerization liquid 18a, and washing and desiccation are performed. Polymerization liquid 18b for 
changing polymerization liquid furthermore, namely, forming green luminous layer 15b is used. Green 
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luminous layer 15b- is formed in hole 14 - on second transparent electrode 12b. it is shown in drawing 6 
like the electrolytic polymerization method shown in drawing 4 , using second transparent electrode group 
12b as an operation pole -- as — this ~ Polymerization liquid 18c for forming blue luminous layer 15c still 
more nearly similarly is used, and it is the hole 14 on third transparent electrode group 12c. — Blue luminous 
layer 15c— is formed inside. 

[0021] In addition, about green luminous layer 15b and each polymerization liquid 18b and 18c for blue 
luminous layer 15c, it is the same as that of polymerization liquid 18a for forming red luminous layer 15a 
mentioned above, and the thing using the coloring matter for replacing with the coloring matter for red 
formation, and forming green or blue is used. 

[0022] Then, electroluminescence devices 10 are obtained by forming two or more strip back plate 16 --, as 
it intersects perpendicularly with transparent electrode 12 ~ as shown in drawing 1 , and each luminous 
layers 15a and 15b and 15c- are covered. About formation, after [ back plate 16 - ] forming a metal layer 
by vacuum deposition, a spatter, etc., the technique of etching removing a part and making it the shape of a 
stripe is taken. Here, as a metallic material which forms a metal layer, the high metal of electron injection 
nature is used suitably low [ work functions, such as In, Mg, and calcium, ]. By making such a metal into 
back plate 16 --, they are [ impregnation of the carrier (a hole, electron) from each electrode (transparent 
electrode 12 - back plate 16-), and ] each luminous layers 15a, 15b, and 15c. - Recombination inside is 
performed efficiently and the electroluminescence devices 10 obtained as a result become what has the high 
luminescence engine performance. 

[0023] Thus, if it is in the obtained electroluminescence devices 10, it is a transparent electrode 12. — Since 
each luminous layers 15a and 15b and 15c— were formed upwards, it can manufacture without changing a 
lot the conventional manufacture processes shown in drawing 10 ~ it is not necessary to use a light filter 7 
like electroluminescence devices 6, therefore transparent electrode 12 ~ can be formed on the transparence 
substrate 1 1 . 

[0024] Moreover, since luminous layers 15a and 15b and 15c- were regularly arranged while three- 
primary-colors-izing the luminous layer itself, color display can be performed by making it drive combining 
suitably each [ these ] luminous layers 15a and 15b and 15c-. Therefore, since it is not necessary to use a 
light filter 7 as mentioned above, the inconvenience that the transmitted light can weaken is lost. 
Furthermore, luminous layers 15a, 15b, and 15c - Hole 14 of the insulating shadow mask layer 13 — Since 
it is formed inside, when these luminous layers 15a and 15b and 15c— were divided by the shadow mask 
layer, the sharp color display in which the effect of a cross talk decreases, the leakage current in a garbage 
decreases by this, and a blot does not have the consumed electric current with ************ becomes 
possible. 

[0025] Moreover, if it is in the manufacture approach of these electroluminescence devices 10 From the 
thing of luminous layers 15a and 15b and 15c~ to form by the electrolytic polymerization method As shown 
in drawing 4 , by the activity of comparatively simple equipment Luminous layers 15a and 15b, 15c- can be 
formed and it is the hole 14 of the shadow mask layer 13. - Inside, luminous layer 15a, Since 15b and 15c-- 
were formed, it can form only in the part which there is no futility and asks for these luminous layers 15a 
and 15b and 15c— , and reduction-ization of a manufacturing cost can be attained by this. Furthermore, hole 
14 of the shadow mask layer 13 - Since luminous layers 15a and 15b and 15c- are formed only inside, 
compared with the case of these luminous layers 15a and 15b and 15c- where a forming face serves as 
small area comparatively, therefore the luminous layer of a large area is formed, a luminous layer (film) can 
be formed so that there may be no defect uniformly. 

[0026] Moreover, the electrolytic luminescence component 10 is the so-called time-sharing actuation which 
the data which should be displayed on that transparent electrode 12 synchronizing with the scan timing of 
each transparent electrode 12 are supplied [ actuation ], scanning transparent electrode 12 --, and makes red 
and each green and blue luminous layers 15a, 15b, and 15c emit light when making this electrolytic 
luminescence component 10 drive, then [0027] to which it is good and a full color display is attained by this. 
In addition, in said example, although the electrolytic polymerization method was adopted as a forming 
method, it is needless to say [ the manufacture approach of this invention ] that electrochemistry methods, 
such as an electrolysis synthesis method, an adsorption process, and the migrating method, may be adopted 
[ of each luminous layers 15a and 15b and 15c- ], without being limited to this. Moreover, although said 
example explained the electroluminescence devices of the structure which makes one layer luminous layers 
15a and 1 5b and 1 5c-, respectively For example, as shown in drawing 7 , each luminous layer is formed 
from the electron hole transporting bed 23 and the electronic transporting bed 24. Are good also as the so- 
called electroluminescence devices of single hetero structure (let either an electron hole transporting bed or 
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an electronic transporting bed be a luminous layer). It is good also as the so-called electroluminescence 
devices of the double hetero structure where each luminous layer is formed from the electron hole 
transporting bed 25, a luminous layer 26, and the electronic transporting bed 27 as furthermore shown in 
drawing 8 . 

[0028] Moreover, each luminous layers 15a and 15b, and 15c-- and the structure of making a dielectric layer 
intervening between a transparent electrode 12 or a back plate 16 are also employable. Moreover, although 
each luminous layers 15a and 15b and 15c— were formed in each intersection of the transparent electrode 12 
formed in the shape of a straight line, and a back plate 16 and the full color display has been obtained in said 
example, it is good also as the delta array which shifts each luminous layers 15a and 15b and 15c~ a half- 
pitch every for every line, for example, and formed the transparent electrode 12 or the back plate 16 in 
zigzag, or a mosaic-like array. Moreover, what is necessary is to be able to apply this invention also to a full 
color display and multicolor display, and just to form it in that case the luminous layers 15a and 15b of each 
color, the alphabetic character which should display 15c—, and in the shape of a pattern. 
[0029] Furthermore, in said example, if the bright film of the shape of a long picture, such as a polyethylene 
film and polyester film, is used especially as a transparence substrate 1 1 The electroluminescence devices of 
this invention can be made into flexible electroluminescence devices. Furthermore, they are each luminous 
layers 15a, 15b, and 15c in that case. — If wet methods, such as the electrolysis galvanizing method and an 
electrolytic polymerization method, areiused as formation, it can manufacture continuously using the 
manufacture approach of roll-to-roll, and, thereby, raising and a cost cut can be aimed at for the 
productivity. 
[0030] 

[Effect of the Invention] As explained above, the electroluminescence devices according to claim 1 in this 
invention Since the luminous layer of each color is formed between a transparent electrode and a back plate 
and it is made the simple structure near the panel of the conventional monochromatic specification For 
example, it becomes unnecessary to change the conventional manufacture processes — a transparent 
electrode can be formed on a transparence substrate — a lot, the manufacture process can be simplified, and 
buildup of a production cost can be controlled by using the existing facility as it is etc. Moreover, since the 
luminous layer is formed in the hole of an insulating shadow mask layer, when this luminous layer was 
divided by the shadow mask layer, the sharp color display in which the effect of a cross talk decreases, the 
leakage current in a garbage decreases by this, and a blot does not have the consumed electric current with 
************ j s realizable. 

[0031] Since the manufacture approach of electroluminescence devices according to claim 2 enables it to 
form a luminous layer with comparatively simple equipment by forming a luminous layer by the 
electrochemistry method, it can simplify a manufacture process and can reduce the manufacturing cost of 
electroluminescence devices. Moreover, since a luminous layer is formed in the hole of a shadow mask 
layer, it can form only in the part which there is no futility and asks for this luminous layer, and reduction- 
ization of a manufacturing cost can be further attained by this. Furthermore, since a luminous layer is 
formed only in the hole of a shadow mask layer, compared with the case where the forming face of this 
luminous layer serves as small area comparatively, therefore the luminous layer of a large area is formed, a 
luminous layer (film) can be formed so that there may be no defect uniformly, and a clear display can be 
enabled. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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